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Description 

[0001] This invention relates to pharmaceutical com- 
binations suitable for treating the lower urinary tract 
symptoms (LUTS) associated with benign prostatic hy- 5 
perplasia (BPH) in men, which combinations contain an 
alpha-adrenoceptor antagonist and a muscarinic antag- 
onist. The combinations of the Invention are particularly 

suitable for treating moderate or severe LUTS. 

[0002] - BPH Is a _ pTogrl^sive71^aTlyljniversal condi- To 
tion in ageing men characterised by a nodular enlarge- 
ment of prostatic tissue resulting, through obstruction of 
the urethra, in variable degrees of bladder outlet ob- 
struction. The disorder is not a major cause of death, 
but it is a leading cause of morbidity In elderly men and 15 
is associated with a variety of lower urinary tract symp- 
toms. LUTS in males include, inter alia, Increased fre- 
quency of urination, nocturia, a poor urine stream and 
hesitancy or delay in starting the urineflow. Chronic con- 
sequences of BPH can include hypertrophy of bladder 20 
smooth muscle, a decompensated bladder and an in- 
creased incidence of urinary tract infection. The specific 
biochemical, histological and pharmacological proper- 
ties of the prostate adenoma leading to the bladder out- 
let obstruction are not yet known. However, the devel- 25 
opment of BPH is considered to be an inescapable phe- 
nomenon for the ageing male population. BPH is com- 
monly seen in men over the age of 50 and is observed 
in approximately 70% of males over the age of 70. Cur- 
rently, in the United States, the method of choice for 30 
treating BPH is the administration of alpha 1 -adrenocep- 
tor antagonists and, to a lesser extent, surgery, usually 
involving transurethral resection of the prostate (TURP). 
The limitations of surgery for treating BPH include the 
morbidity associated with an operative procedure in eld- 35 
erly men, persistence or recurrence of obstructive and 
irritative symptoms, as well as the significant cost of sur- 
gery. In general, alpha r adrenoceptor antagonists are 
used only in thetreatment of patients with mild or mod- 
erate LUTS. _ " " 40 
[0003] LUTS are recognised as arising from changes 
in urethral resistance induced by the enlarging prostate; 
the outflow of urine is restricted and secondary changes 
are Induced in the bladder. A characteristic pattern of 
unstable bladder contractions, also known as irritable 
bladder, is often observed In men with morphological 
BPH. 

[0004] Although LUTS can arise from many causes, 
abnormally high activity in the sympathetic nervous sys- 
tem is considered a prime determinant. Noradrenaline, 50 
a neurotransmitter released from sympathetic nerve ter- 
minals, contracts the prostatic smooth muscle that sur- 
rounds the urethra, increases urethral resistance and 
thereby reduces uroflow. 

[0005] Alpha-ad ren erg ic receptors (herein also re- 55 
f erred to as "alpha-adrenoceptors" or as "alpha- recep- 
tors") are specific protein recognition sites located in the 
peripheral and central nervous systems and other tis- 



sues throughout the body. Neurotransmitters, such as 
noradrenaline, control many physiological processes 
via an action on these receptors and thereby transmit 
information between cells or influence cells or influence 
biochemical processes within the cell. Many agents ca- 
pable of modifying noradrenaline activity on alpha- 
adrenoceptors have been developed over the last 40 
years. Drugs active at alpha-adrenoceptors can be bro- 
kenjiown into two major classes, agon ists.and.antago^ 
nlsts. Agonists, of which phenylephrine and methoxam- 
ine are examples, activate the receptor system in the 
same way as the endogenous neurotransmitters, adren- 
aline and noradrenaline. Antagonists, of which phe- 
noxybenzamine and prazosin are examples, do not ac- 
tivate the receptor, but block the actions of the endog- 
enous neurotransmitters. 

[0006] Different alpha-adrenoceptor types have been 
discovered over the years including alpha 1 -adrenocep- 
tors and alpha 2 -adrenoceptors. These receptor types 
are now considered to be subdivided further into sub- 
types including alpha 1Af1Bf1D(1Hi1L and 1N . Alpha r 
adrenoceptors are known to mediate the contraction of 
vascular (arterial and venous) and prostatic smooth 
muscle. Alp ha, -adrenoceptor antagonists have been 
widely used as first line therapy for the treatment of hy- 
pertension and, more recently, for the symptomatic relief 
of BPH (see Kenny ex a\, Expert Opin in Invest Drugs. 
1995,4,915-923). 

[0007] Alpha-adrenoceptor antagonists are known to 
relieve the obstruction by causing relaxation of the pros- 
tate smooth muscle, a decrease in urethral resistance 
and Increased uroflow. As a result of these changes, 
male patients with the clinical symptoms of mild-moder- 
ate BPH experience a moderate improvement in symp- 
toms. The magnitude of the effect is considerably less 
than that achieved after surgery. 
[0008] LUTS, although traditionally associated with 
BPH, can be found in both men and women. It is noted 
thaLwomen, although .they .of-course-do-not develop 
morphological BPH, also suffer due to unstable bladder 
contractions. The clinical symptoms, particularly fre- 
quency and urgency, are similar in women and men. 
[0009] Bladder excitability is under control of the par- 
asympathetic nervous system that releases the neuro- 
transmitter acetylcholine. Acetylcholine acts on protein 
recognition sites In the bladder called antimuscarlnic re- 
ceptors, producing an increase in electrical excitability 
of the bladder and concentration of bladder muscle. Un- 
stable bladder is known to arise due to abnormal excit- 
ability or contractility. 

[0010] Drugs active at muscarinic receptors can be 
broken into two major classes, agonists and antago- 
nists. Agonists activate the receptor system In the same 
way as the endogenous neurotransmitter acetylcholine. 
Muscarinic antagonists (herein referred to "antimus- 
carinlcs", of which atropine and hyoscine are examples) 
do not activate the receptor, but block the actions of the 
endogenous transmitter. Different muscarinic receptor 
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types have been discovered over the years including 
M 1( M 2 and M 3 . 

[0011] Antimuscarinic agents are known to relieve 
many of the symptoms arising from unstable or irritable 
bladder In women experiencing urinary urge inconti- 
nence. The combination of Hyoscyamine and Doxa- 
zosin has also been found to be efficacious in treating 
these symptoms in women (see S. Serels et ai, Neur- 
ourology and Urodynamics, 1998, 17, 31-36) However 
in normal circumstances, the LUTS arising from BPH- 
induced unstable bladder contractions in men, should 
not be treated with antimuscarinics. Indeed the use of 
antimuscarinics in the treatment of LUTS in men with 
BPH is contraindicated as urinary retention, requiring 
catheterisatlon or surgery, may result (see M. Calne er 
al, Br. J. Urol. 1 975, 47(2), 1 93-202) 
[0012] This invention teaches the combination of an 
alpha-adrenoceptor antagonist and a muscarinic antag- 
onist for use as a medicament. In particular, it teaches 
the use of an alpha-adrenoceptor antagonist in combi- 
nation with a muscarinic antagonist in the manufacture 
of a medicament for treating the lower urinary tract 
symptoms associated with benign prostatic hyperplasia 
In mammals. 

[0013] The invention also teaches a method of treat- 
ing the lower urinary tract symptoms associated with be- 
nign prostatic hyperplasia, comprising administering to 
a subject in need thereof, separately, simultaneously or 
sequentially, an effective amount of an alpha-adreno- . 
ceptor antagonist in combination with a muscarinic an- 
tagonist. 

[0014] Reference to an alpha-adrenoceptor antago- 
nist and/or to a muscarinic antagonist, both in this dis- 
closure and the appendant claims, shall at all times be 
understood to include all active forms of such agents, 
including the free form thereof (e.g. the free and/or base 
form) and also all pharmaceutical^ acceptable salts, 
polymorphs, hydrates, silicates, stereo-isomers, (e.g. 
diastereoisomers and enantiomers) and so forth. Active 
metabolites of eitherthe alpha-adrenoceptor antagonist 
or the muscarinic antagonist, in any form, are also in- 
cluded. 

[0015] The alpha-adrenoceptor antagonist can be se- 
lective for alpha r adrenoceptors or it can be non-selec- 
tive, exhibiting antagonist activity at both the alpha 1 and 
alpha 2 receptors. Antagonists selective for the alpha^ 
adrenoceptor are preferred. In the context of the known 
alpha-adrenoceptor subtypes, antagonists 
at 1A 1B 1D 1H 1N and 1L are equally preferred. 
[0016] Suitable alpha-adrenoceptor antagonists in- 
clude 4-Amino-6,7-dimethoxy-2-(5-methanesulfonaml- 
do-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quina- 
zollne (as described in example 1 9 of W098/30560), al- 
fuzosin, indoramin, maftopidil, tamsulosin, doxazosin, 
terazosin, abanoquil, and prazosin and pharmaceutical- 
ly acceptable salts thereof. Preferred alpha r adreno- 
ceptor antagonists include 4-Amino-6,7-dimethoxy-2- 
(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol- 



2-yl)-5-(2-pyridyl)quinazoline ) doxazosin, terazosin, in- 
doramin, abanoquil, and prazosin, and the pharmaceu- 
tically acceptable salts thereof (especially doxazosin 
mesylate, terazosin hydrochloride, abanoquil mesylate 
5 and prazosin hydrochloride) 

[001 7] Further alpha-adrenoceptor antagonists which 
are reported to be selective for the alpha-; receptor in- 
clude: Recordati 15/2739, SNAP 1069, SNAP 5089, RS 
1 7053 and SL 89.0591 (Kenny et af Expert Opin in In- 
to vest Drugs 1995 4; 915-923). 

[0018] Suitable non-selective alpha-adrenoceptor an- 
tagonists include phentolamine, trazodone, dapiprazole 
and phenoxybenzamine. 

[0019] The alpha-adrenoceptor antagonists useful in 

13 this Invention may be widely chosen from among those 
already known to the art or subsequently discovered 
and/or hereafter discovered and/or hereafter devel- 
oped. In addition to those specifically identified above, 
alpha-antagonists and salts thereof have been widely 

20 disclosed In the patent literature, including US patents 
5,599,810; 5,340, 814; 5,508, 279; 4,755,507; 4,188, 
390; 4,026,894; 3,511,836: 4,315,007; 3,527,761; 3, 
997,666; 2,503,059; 4,703,063; 3,381,009; 4,252,721 
and 2,599,000, each of which is incorporated herein by 

25 reference. 

[0020] The alpha-adrenoceptor antagonism of a com- 
pound, and therefore its suitability for use in the present 
invention, can be determined using a number of con- 
ventional assays In vitro. Suitable assays include those 

30 disclosed in U.S. patent 5,599,810 which uses rabbit 
aorta to determine alpha 1 -adrenoceptor antagonist ac- 
tivity and U.S. 5,340,814 which employ rat brain cortex 
to determine antagonist activity. Both of these patents 
are incorporated herein by reference. 

35 [0021] The muscarinic antagonist can be selective for 
M 3 receptors or it can be non-selective, exhibiting an- 
tagonism at M 1( M 2 and M 3 . Antagonists selective for 
the M 3 receptor are preferred. 

[0022] Suitable non-selective muscarinic antagonists 

to include atropine, fluvoxate, hyoscine, oxybutynin, tol- 
terodine, propantheline, propiverine, trospium and the 
pharmaceutical^ acceptable salts thereof. 
[0023] Suitable M 3 receptor selective muscarinic an- 
tagonists include darifenacin and pharmaceuticalry ac- 

45 ceptable salts thereof. 

[0024] Of the foregoing muscarinic antagonists, 
darifenacin, tolterodine and oxybutynin and pharmaceu- 
tically acceptable salts thereof are especially preferred, 
particularly darrfenacin citrate. 

50 [0025] The muscarinic antagonists useful in this in- 
vention may be widely chosen from among those al- 
ready known to the art or subsequently discovered and/ 
or hereafter discovered and/or hereafter developed. In 
addition to those specifically identified above, pyrrolid- 

55 ine antimuscarinic antagonists have been disclosed in 
the patent literature, including EPA-0388054 that is in- 
corporated herein by reference. 
[0026] The muscarinic antagonist activity of a com- 
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pound, and therefore its suitability tor use in the present 
invention, can be determined using a number of con- 
ventional assays in vitro (see Wallls and Napier, Life Scl 
64: 395-401: 1997). 

[0027] A suitable combination is a muscarinic antag- 
onist and a non-selective alpha-adrenoceptor antago- 
nist. 

[0028] Preferred combinations are a muscarinic an- 
tagonist with a selective alphai-adrenoceptor antagonist 
"ahd'a non-elective alpha-antagonist with a muscarinic 
antagonist that is selective for the M 3 receptor. 
[0029] A particularly preferred combination is a selec- 
tive alpr^ -adrenoceptor antagonist and a muscarinic 
antagonist that is selective for the M 3 receptor subtype. 
[0030] Most preferred Is the combination of any alpha- 
adrenoceptor antagonist with darifenacin. Preferred 
specific combinations include: 

doxazosin and darifenacin; and 
4-Amino-6,7-dimethoxy-2-(5-methanesuffonami- 
do-1 l 2 1 3 t 4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) 
quinazoline and darifenacin; and pharmaceutically 
acceptable salts thereof. 

[0031] Administering both therapeutic agents produc- 
es an effect that is greater than that of the alpha-adren- 
oceptor antagonist administered alone. This is advan- 
tageous in that it allows for a smaller amount of the al- 
pha-adrenoceptor antagonist to be administered to pro- 
vide a therapeutic effect. A further advantage is that 
therapy can be effected for patients who, for example, 
do not respond adequately to the use of the alpha- 
adrenoceptor antagonist at what would be considered 
a maximal strength dose. 

[0032] According to one aspect of the present inven- 
tion, there Is provided a product comprising a first phar- 
maceutically acceptable composition containing an al- 
pha-adrenoceptor antagonist and a second pharmaceu- 
tical I y acceptable com p ositi \o n_contai i njn g a m uscarip ic 
antagonist for use as a combined preparation for simul- 
taneous, separate or sequential use In treating the lower 
urinary tract symptoms associated with benign hyper- 
plasia in mammals. 

[0033] In one embodiment, the alpha-adrenoceptor 
antagonist in the first composition is non-selective. 
[0034] Preferably the alpha-adrenoceptor antagonist 
in the first composition is selective for receptors. 
[0035] More preferably the alpha, -adrenoceptor an- 
tagonist in the first composition is selected from 4-Ami- 
n o-6, 7-d imethoxy-2- (5-methan esulf onamido- 
l^^^-tetrahydroisoqulnol^-yO-S-fS-pyrldyOqulnazo- 
line, doxazosin, tetrazosin, abanoquil, prazosin and in- 
doramin and pharmaceutically acceptable salts thereof. 
[0036] The muscarinic antagonist in the second com- 
position may be non-selective. 
[0037] Preferably the muscarinic antagonist in the 
second composition is selected from darifenacin, tol- 
terodlne and oxybutynln and pharmaceutically accept- 



able salts thereof. 

[0038] More preferably the muscarinic antagonist in 
the second composition Is selective for M 3 receptors. 
[0039] Most preferably the muscarinic antagonist in 

5 the second composition is darifenacin and pharmaceu- 
tically acceptable salts thereof. 
[0040] The present invention provides for the admin- 
istering of each of the antagonists separately but as part 
__ of the same therapeutic treatme nt program or regimen, 

10 and it is contemplated that separate administration of 
each compound, at different times and by different 
routes, will sometimes be recommended. Thus the two 
components need not necessarily be administered at 
essentially the same time. In one preferred embodiment 

15 the alpha-adrenoceptor antagonist will be given several 
days prior to initiation of the muscarinic antagonist either 
dally or "on demand". In another preferred embodiment, 
administration is timed so that the peak pharmacokinetic 
effect of the alpha-; - adrenoceptor antagonist precedes 

20 the peak pharmacokinetic effect of the muscarinic an- 
tagonist. If co-administered separately, it is also pre- 
ferred that both components be administered in an oral 
dosage form. 

[0041] The product may comprise a kit. The kit may 
25 comprise a container for containing the separate com- 
positions such as a divided bottle or a divided foil packet, 
wherein each compartment contains a plurality of dos- 
age forms (e.g., tablets) comprising either the alpha r 
adrenoceptor antagonist or the muscarinic antagonist. 
30 [0042] Alternatively, rather than se pa rating the active 
ingredient-containing dosage forms, the kit may contain 
separate compartments each of which contains a whole 
dosage which comprises separate compositions. An ex- 
ample of this type of kit is a blister pack wherein each 
35 individual blister contains two tablets, one tablet com- 
prising the alpha-adrenoceptor antagonist, the other 
comprising the muscarinic antagonist. 
[0043] Typically the kit comprises directions for the 

administration of the sepa_rate^components.„Such_in- 

40 structions would cover situations such as: 

i) the dosage form in which the components are ad- 
ministered (e.g. oral and parenteral), 

ii) when the component parts of the product are ad- 
45 ministered at different dosage intervals, or 

iii) when titration of the individual components of the 
combination is desired by the prescribing physician. 

[0044] An example of such a kit is a so-called blister 
50 pack. Blister packs are well known in the packaging in- 
dustry and are widely used for the packaging of phar- 
maceutical unit dosage forms such as tablets, capsules, 
and the like. Blister packs generally consist of a sheet 
of relatively stiff material covered with a foil of a prefer- 
55 ably transparent plastic material. During the packaging 
process recesses are formed in the plastic foil. The re- 
cesses have the size and shape of the tablets or cap- 
sules to be packed. Next, the tablets or capsules are 
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placed in the recesses and the sheet of relatively stiff 
material is sealed against the plastic foil at the face of 
the foil which Is opposite from the direction In which the 
recesses between the plastic foil and the sheet. Prefer- 
ably, the strength of the sheet is such that the tablets or 
capsules can be removed from the blister pack by man- 
ually applying pressure on the recesses whereby an 
opening is formed In the sheet at the place of the recess. 
Tablet(s) or capsule(s) can then be removed via said 
opening. 

[0045] It may be desirable to provide a memory aid 
on the kit, e.g., in the form of numbers next to the tablets 
or capsules whereby the numbers correspond with the 
days of the regimen during which the tablets or capsules 
so specified should be ingested. Another example of 
such a memory aid is a calendar printed on the car, e. 
g. as follows "First Week, Monday, Tuesday, ...etc... 
Second Week, Monday, Tuesday... w , etc. Other varia- 
tions of memory aids will be readily apparent. A "daily 
dose" can be a single tablet or capsule or several pills 
or capsules to be taken on a given day. Also a daily dose 
of the first compound can consist of one tablet or cap- 
sule while a daily dose of the second compound can 
consist of several tablets or capsules and vice versa. 
The memory aid should reflect this. 
[0046] It is also within the scope of the present inven- 
tion that both the alpha-adrenoceptor antagonist and the 
muscarinic antagonist may be present in a single com- 
position. Thus according to a further aspect of the in- 
vention, there is provided a pharmaceutical composition 
containing an alpha-adrenoceptor antagonist, a mus- 
carinic antagonist and a pharmaceutlcally acceptable 
carrier. 

[0047] Suitable alpha-adrenoceptor antagonists in- 
clude those that are non selective. 
Preferably the alpha-adrenoceptor antagonist is selec- 
tive for the a 1 receptor. More preferably the alpha- 
adrenoceptor antagonist is selected from 4-Amino- 
e^-dimethoxy^S-methanesulfonamldo-l^.a^-tet- 
rahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline, doxa- 
zosin, tetrazosin, abanoquil, prazosin and indoramin 
and pharmaceutical^ acceptable salts thereof. 
[0048] Suitable muscarinic antagonists include those 
that are non-selective. Preferably the muscarinic antag- 
onist is selected from darifenacin, tolterodine and oxy- 
butynin and pharmaceutical ly acceptable salts thereof. 
[0049] More preferably the muscarinic antagonist is 
selective for M 3 receptors. Most preferably the mus- 
carinic antagonist in the second composition is 
darifenacin and pharmaceutical^ acceptable salts 
thereof. 

[0050] Most preferred is a composition containing a 
combination of any alpha-adrenoceptor antagonist with 
darifenacin. Preferred specific combinations include: 

doxazosin and darifenacin; and 

4-Amino-6,7-dimethoxy-2-(5-methanesurfonami- 

do-l^.a^-tetrahydrolsoqulnol^-ylJ-S-ta-pyrldyl) 



quinazoline and darifenacin; and pharmaceutlcally 
acceptable salts thereof. 

[0051] The compositions of the present invention, 
5 both those that contain only one component and those 
that contain both, may be suitable for topical, oral, 
parenteral or rectal administration. The compositions 
may be capable of providing Immediate or sustained re- 
lease of the therapeutic agent. Particularly suitable de- 
10 layed or sustained release formulations are those dis- 
closed in WO97/09980. 

[0052] The compounds of the Invention can be admin- 
istered alone but will generally be administered in ad- 
mixture with a suitable pharmaceutical excipient, diluent 

is or carrier selected with regard to the intended route of 
administration and standard pharmaceutical practice. 
[0053] For example, the compounds of the invention 
can be administered orally, buccally or sublingually in 
the form of tablets, capsules, ovules, elixirs, solutions 

20 orsuspensions, which may contain flavouring or colour- 
ing agents, for immediate, delayed-, modified-, sus- 
tained-, pulsed- or controlled-release applications. 
[0054] Such tablets may contain excipients such as 
microcrystaliine cellulose, lactose, sodium citrate, calci- 

25 um carbonate, dibasic calcium phosphate and glycine, 
disintegrants such as starch (preferably corn, potato or 
tapioca starch), sodium starch glycollate, croscarmel- 
lose sodium and certain complex silicates, and granu- 
lation binders such as polyvinylpyrrolidone, hydroxypro- 

30 pylmethylcellulose (HPMC), hydroxypropylcellulose 
(HPC), sucrose, gelatin and acacia. Additionally, lubri- 
cating agents such as magnesium stearate, stearic acid, 
glyceryl behenate and talc may be included. 
[0055] The tablets are manufactured by a standard 

35 process, for example, direct compression or a wet or dry 
granulation process. The tablet cores may be coated 
with appropriate overcoats. 

[0056] Solid compositions of a similar type may also 
be employed as fillers in gelatin capsules. Preferred ex- 

40 cipients in this regard include lactose, starch, a cellu- 
lose, milk sugar or high molecular weight polyethylene 
glycols. For aqueous suspensions and/or elixirs, the 
compounds of the invention may be combined with var- 
ious sweetening or flavouring agents, colouring matter 

45 or dyes, with emulsifying and/or suspending agents and 
with diluents such as water, ethanol, propylene glycol 
and glycerin, and combinations thereof. 
[0057] The compounds of the Invention can also be 
administered parenterally, for example, intravenously, 

so intra-arterially, intraperitoneal^, intrathecal ly, intraven- 
tricularly, intra ureth rally, intrastemally, intracranially, in- 
tramuscularly or subcutaneously, or they may be admin- 
istered by infusion techniques. For such parenteral ad- 
ministration they are best used in the form of a sterile 

55 aqueous solution which may contain other substances, 
for example, enough salts or glucose to make the solu- 
tion isotonic with blood. The aqueous solutions should 
be suitably buffered (preferably to a pH of from 3 to 9), 
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if necessary. The preparation of suitable parenteral for- 
mulations under sterile conditions is readily accom- 
plished by standard pharmaceutical techniques well- 
known to those skilled in the art. 
[0058] For application topically to the skin, the com- 
pounds of the invention can be formulated as a suitable 
ointment containing the active compound suspended or 
dissolved in, for example, a mixture with one or more of 
the following: mineral oil, liquid petrolatum, white petro- 
latum,"propyrene glycoirpolyo^ 
pylene compound, emulsifying wax and water. Alterna- 
tively, they can be formulated as a suitable lotion or 
cream, suspended or dissolved In, for example, a mix- 
ture of one or more of the following: mineral oil, sorbitan 
monostearate, a polyethylene glycol, liquid paraffin, 
polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-oc- 
tyldodecanol, benzyl alcohol and water. 
[0059] The alpha-adrenoceptor antagonist and / or 
the muscarinic antagonist may also be used in combi- 
nation with a cyclodextrin. Cyclodextrins are known to 
form inclusion and non-inclusion complexes with drug 
molecules. Formation of a drug-cyclodextrln complex 
may modify the solubility, dissolution rate, bioavailability 
and/or stability property of a drug molecule. Drug-cyclo- 
dextrln complexes are generally useful for most dosage 
forms and administration routes. As an alternative to di- 
rect complexation with the drug the cyclodextrin may be 
used as an auxiliary additive, e.g. as a carrier, diluent or 
solubiliser. Alpha-, beta- and gamma-cyclodextrins are 
most commonly used and suitable examples are de- 
scribed in WO-A-91/11172, WO-A-94/02518 and WO- 
A-98/55148. 

[0060] Other pharmaceutical components may also 
be optionally included as part of the combinations useful 
in this invention so long as they do not interfere or ad- 
versely affect the effects of the alpha-adrenoceptor an- 
tagonlst/muscarlnlc antagonist combination. 
[0061] The exact dose of each component adminis- 
tered will, of course, differ depending on the specific, 
components prescribed, on the subject being treated, 
on the severity of the LUTS. on the manner of adminis- 
tration and on the judgement of the prescribing physi- 
cian. Thus, because of patient-to-patient variability, the 
dosages given below are a guideline and the physician 
may adjust doses of the compounds to achieve the treat- 
ment that the physician considers appropriate for the pa- 
tient, male or female. In considering the degree of treat- 
ment desired, the physician must balance a variety of 
factors such as the age of the patient and the presence 
of other diseases or conditions (e.g. cardiovascular dis- 
ease). In general, the muscarinic antagonist will be ad- 
ministered in a range of from 0.5to200mg per day, pref- 
erably 10 to 125mg per day, more preferably 25mg to 
1 0Omg per day. The alpha-adrenoceptor antagonist will 
generally be administered in an amount of from 0.01 mg 
to 50mg per day, preferably from 0.5 to 1 0 mg per day. 
[0062] Doxazosin, when in combination, will be ad- 
ministered In the range 0.25mg to 16mg per day, pref- 



erably 2mg to 4mg per day. Tolterodlne will be adminis- 
tered twice a day in the range 0.2mg to 2 mg per day, 
preferably from 0.5mg to 1mg per day and darifenacin 
will be administered in the range 0.5mg to 5mg twice a 

5 day, preferably 1 mg or 2mg. All weights quoted above 
refer to the weight of the compounds as the free base. 
[0063] Methods of preparing various pharmaceutical 
compositions with a certain amount of active ingredient 

_ are known, or w ill be apparent in lig ht of this disclosure,. 

io to those skilled in this art. For examples of methods of 
preparing pharmaceutical compositions, see Reming- 
ton's Pharmaceutical Sciences, Mack Publishing Com- 
pany, Easter, Pa., 15 th Edition (1975). 
[0064] The invention is further illustrated by the fol- 

15 lowing, non-limiting examples. 

Example 1 - Immediate release doxazosin tablet: 
[0065] 

20 



Ingredient 


%w/w 


Doxazosin Mesylate 


4.05 


Microcrystalline Cellulose 


125.28 


Lactose 


66.67 


Sodium Starch Glycollate 


2.00 


Magnesium stearate 


2.00 


Total weight 


200.00 



The doxazosin mesylate, microcrystalline cellulose, lac- 
tose and sodium starch glycollate were blended togeth- 
er passed through a screen, then blended again. The 
blend was lubricated with magnesium stearate and 
compressed U6ing a tablet press. The resulting tablet 
was then given a film coating. 

Example 2 - Immediate release darifenacin tablet: 

[0066] 



Ingredient 


%w/w 


Darifenacin hydrobromide 


2.976 


Microcrystalline Cellulose 


131.024 


Calcium phosphate dibasic 


60.000 


Croscarmellose sodium 


4.000 


Magnesium stearate 


2.000 


Total weight 


200.000 



The darifenacin hydrobromide, microcrystalline cellu- 
lose, lactose and sodium starch glycollate were blended 
55 together, passed through a screen, then blended again. 
The blend was lubricated with magnesium stearate and 
compressed using a tablet press. The resulting tablet 
was then given a film coating. 
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Example 3 - Combination immediate release 
darifenacin/doxazosin tablet: 

[0067] 



Ingredient 


%w/w 


Doxazosin Mesylate 


4.05 


Darifenacin hydrobromide 


2.976 


Microcrystalline Cellulose 


125.28 


Lactose 


63.694 


Sodium Starch Glycollate 


2.00 


Magnesium stearate 


2.00 


Total weight 


200.00 



The doxazosin mesylate, darifenacin hydrobromide, mi- 
crocrystalline cellulose, lactose and sodium starch gly- 
collate were blended together passed through a screen, 
then blended again. The blend was lubricated with mag- 20 
nesium stearate and compressed using a tablet press. 
The resulting tablet was then given a film coating. 

Example4 - Combination immediate release doxazosin 
/controlled release darifenacin tablet: 25 

[0068] 



Ingredient 


%w/w 


Doxazosin Mesylate 


4.05 


Microcrystalline Cellulose 


125.28 


Lactose 


66.67 


Sodium Starch Glycollate 


2.00 


Magnesium stearate 


4.00 


Darifenacin hydrobromide 


17.857 


M ethyl hydroxypropyl cellulose 


114.400 


Calcium phosphate dibasic 


65.743 


Total weight 


400.000 



[0069] The doxazosin mesylate, microcrystalline cel- 
lulose, lactose and sodium starch glycollate were blend- 
ed together, passed through a screen, then blended 
again. The blend was then lubricated with magnesium 
stearate. 

[0070] The darifenacin hydrobromide, methylhydrox- 
ypropyl cellulose and calcium phosphate dibasic were 
blended together, passed through a screen, then blend- 
ed again. The blend was then lubricated with magnesi- 
um stearate. 

[0071] The individual blends were then compressed 
on a bi-layer tablet press. The resulting tablet was then 
given a film coating. 



Example 5 - Controlled release darifenacin tablet: 
[0072] 



Ingredient 


%w/w 


Darifenacin hydrobromide 


17.857 


Methyl hydroxypropyl cellulose 


114.400 


Calcium phosphate dibasic 


65.743 


Magnesium stearate 


2.000 


Total weight 


200.000 



The darifenacin hydrobromide, methy [hydroxypropyl 
cellulose and calcium phosphate dibasic were blended 
together, passed through a screen, then blended again. 
The blend was lubricated with magnesium stearate and 
compressed using a tablet press. The resulting tablet 
was then given a film coating. 

[0073] The individual components of a combination of 
an alpha-adrenoceptor antagonist and a muscarinic an- 
tagonist can be tested in vivo'm an anaesthetised beagle 
dog model (see Kenny era/., Urol. 44, 52-57 (1994) in 
which urethral pressure and/or bladder function are 
measured. However, the unexpected advantage of the 
combination can only be determined, and thus becomes 
apparent, on evaluation of symptoms, an assessment 
that can only be carried out in man. 
[0074] The combination of an alpha-adrenoceptor an- 
tagonist and a muscarinic antagonist can be tested clin- 
ically, typically orally, in humans. Each component is ad- 
ministered singly at different times to a population of 
male patients, each component being administered in 
conjunction with the International Prostate Symptom 
Score (IPSS) questionnaire (see Barry el al., J. Urol. 
1992, 148, 1549-1563) which evaluated patient satis- 
faction. By administering each component singly, it is 
meant that one component is administered, followed at 
a later time by the second component after having al- 
lowed an appropriate time for washout of the first com- 
ponent. After the washout period for each component 
administered singly, the components are co-admlnls- 
tered in a manner such that both components co-oper- 
ate pharmacokinetically, preferably such that fully effec- 
tive drug plasma levels of both agents will be obtained. 
Co-administration is evaluated according to IPSS ques- 
tionnaires mentioned above, thereby providing a basis 
for comparison of the effects of co-administration with 
that for each single administration. The efficacy of the 
present invention is demonstrated by the results of said 
IPSS questionnaire. 



Claims 

1. An alpha-adrenoceptor antagonist in combination 
with a muscarinic antagonist for use as a medica- 
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ment. 

2. The use of an alpha-adrenoceptor antagonist In 
combination with a muscarinic antagonist in the 
manufacture of a medicament for treating the lower 
urinary tract symptoms associated with benign pro- 
static hyperplasia in mammals. 

3. The use as claimed in claims 1 and 2 where the al- 
pha^renoceptor aThtagbnlsf Is non-selectlve7~~ 

4. The use as claimed in claims 1 and 2 where the al- 
pha-adrenoceptor antagonist is selective for the a-| 
receptor. 

5. The use as claimed in claims 1 and 2 where the al- 
pha-adrenoceptor antagonist Is selected from 
4-Amino-6,7-dimethoxy-2-(5-methanesulfonami- 
do-1 t 2 } 3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) 
quinazoline, doxazosin, tetrazosin, abanoquil, pra- 
zosin and indoramin and pharmaceutically accept- 
able salts thereof. 

6. The use as claimed in claims 1 and 2 where the 
muscarinic antagonist is non-selective. 

7. The use as claimed in claims 1 and 2 where the 
muscarinic antagonist is selective for M 3 receptors. 

8. The use as claimed in claims 1 and 2 where the 
muscarinic antagonist is selected from darifenacin, 
tolterodine and oxybutynin and pharmaceutically 
acceptable salts thereof. 

9. The use as claimed in claims 1 and 2 where the 
muscarinic antagonist is selected from darifenacin 
and pharmaceutically acceptable salts thereof. 

10. Thejjse as claimed in claims 1 and 2j/vhej*e the 
combination is selected from: doxazosin and 
darifenacin: or 

4-Amino-6,7-dimethoxy-2-(5-methanesulfonami- 
do-1 I 2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) 
quinazoline and darifenacin; and pharmaceutically 
acceptable salts thereof. 



13. A product as claimed in Claim 11 where the alpha- 
adrenoceptor antagonist in the first composition is 
selective for a 1 receptors. 

14. A product as claimed In Claim 11 where the alpha r 
adrenoceptor antagonist in the first composition is 
selected from 4-Amino-6 ( 7-dimethoxy-2-(5-meth- 
anesulfonamldo-1,2,3,4-tetrahydrolsoquinol-2-y1)- 
5-(2-pyridyl)quinazoline, doxazosin, tetrazosin, ab- 
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anoqull, prazosin and Indoramin and pharmaceuti- 
cally acceptable salts thereof. 

15. A product as claimed in Claim 11 where the mus- 
carinic antagonist in the second composition is non- 
selective. 

16. A product as claimed In Claim 11 where the mus- 
carinic antagonist in the second composition is se- 
lective for M 3 receptors. 

17. A product as claimed in Claim 11 where the mus- 
carinic antagonist in the second composition is se- 
lected from darifenacin, tolterodine and oxybutynin 
and pharmaceutically acceptable salts thereof. 

18. A pharmaceutical composition comprising an al- 
pha-adrenoceptor antagonist, a muscarinic antag- 
onist and a pharmaceutically acceptable carrier. 

19. A composition as claimed in Claim 18 wherein the 
alpha-adrenoceptor antagonist is as defined in any 
of Claims 12 ; 13 or 14. 

20. A composition as claimed in Claim 18 wherein the 
muscarinic antagonist is as defined in any of Claims 
15, 16 or 17. 

21 . A composition as claimed in Claim 1 8 containing a 
comb] n atio n_ selected from : doxazosin _ and . 
darifenacin; or 

4-Amlno-6 1 7-dimethoxy-2-(5-methanesulfonaml- 
do-1 ,2,3,4-tetrahydroisoquinol-2-yl)- 5-(2-pyridyl) 
quinazoline and darifenacin; and pharmaceutically 
acceptable salts thereof. 



45 



11. A product comprising a first pharmaceutically ac- 
ceptable composition containing an alpha-adreno- 
ceptor antagonist and a second pharmaceutically 
acceptable composition containing a muscarinic 
antagonist for use as a combined preparation for 
simultaneous, separate or sequential use in treating 
the lower urinary tract symptoms associated with 
benign prostatic hyperplasia in mammals. 

12. A product as claimed in Claim 11 where the alpha- 
adrenoceptor antagonist in the first composition is 
non-selective. 
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